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© A device for fixing and maintaining a shapeable 
glass plate (1) in position during its machining, said 
plate (1) being placed on a support surface (2) and 
preferably maintained spaced therefrom to allow a 
usual operating tool to move and act thereon, for 
example during a chamfering process, said device 
comprising a plurality of suckers (11) associated with 
at least two mutually independent support elements 
(3, 3A, 3B) interposed between the plate and the 
support surface, said suckers (11) being associated 
with opposing faces (9, 10) of each element (3. 3A, 



3B) so as to cooperate with the plate (1) and surface 
(2) respectively, said elements being constrained 
directly to each other but movable relative to each 
other and comprising air passage conduits (15, 16, 
20, 55, 56) which, by drawing said air from one 
element to another by suction applied to an opening 
(17, 18) at which at least one of said conduits opens 
to the outside of one of said elements, removes air 
from ail the suckers (11) to constrain them to the 
plate (1) and support surface (2), so fixing these 
latter together. 
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This invention relates to a device for fixing and 
maintaining a shapeable glass plate in position 
during its machining, said plate being placed on a 
support surface and preferably maintained spaced 
therefrom to allow a usual operating tool to move 
and operate thereon, for example during a cham- 
fering process. 

During the machining of a glass plate, for ex- 
ample during the chamfering of such a plate, it is 
necessary to maintain the plate fixed to the support 
surface to allow said machining to be carried out 
uniformly along the entire perimetral edge of the 
glass. 

It is known to use sucker devices to fix the 
plate to the support surface. These devices gen- 
erally comprise a plurality of suckers connected 
together in series or parallel by usual hoses. The 
plate is fixed to the support surface by drawing air 
from the suckers through these hoses, as required. 

This method has however various drawbacks. 
In particular, if the shape of the plate to be machin- 
ed is very complex and non-geometrical, a very 
large number of suckers have to be used to 
achieve this fixing to the support surface. This 
means that the feed circuits become very com- 
plicated, with a large number of connection hoses 
between the suckers, these hoses often hindering 
the movement of the operating tool which ma- 
chines the plate. Because of the large number of 
suckers their installation between the plate and 
support surface requires a considerable time, 
hence negatively affecting the cost of the process 
to which the glass plate is subjected. 

Moreover, if the shape of the plate is particu- 
larly complex and far removed from usual geomet- 
rical shapes, the known devices are unable to 
adequately retain the plate at its edges, ie they are 
unable to faithfully follow its contour. The result is 
imperfect machining of the glass, for example with 
regard to the inclination of the chamfer and to the 
chamfering path. 

An object of the present invention is to provide 
a device which enables a glass plate associated 
with a support surface to be retained reliably and 
stably during its machining so that this can be 
performed under optimum conditions. 

A particular object of the invention is to provide 
a device which provides stable and reliable fixing 
between the plate and support surface indepen- 
dently of the shape of the plate and without using a 
large number of sucker members. 

A further object is to provide a device which 
acts on the plate in proximity to its peripheral edge 
so allowing optimum machining to be performed, 
for example with regard to the inclination of the 
chamfer and to the chamfering path. 

A further object is to provide a device which is 
very versatile in use and enables the plate to be 



fixed to the support surface within a short time. 

These and further objects which will be appar- 
ent to the expert of the art are attained by a device 
of the stated type as described in the charac- 
5 terising part of the main claim. 

The present invention will be more apparent 
from the accompanying drawing, which is provided 
by way of non-limiting example and in which: 

Figure 1 is a perspective view of a device ac- 
10 cording to the invention during its application for 

fixing a glass plate to a support surface; 
Figure 2 is an enlarged perspective view of part 
of the device of Figure 1 ; 

Figure 3 is a cross-section through a different 

75 embodiment of the device of Figure 1 . 

With reference to said figures, a glass plate 1 
to be machined, for example chamfered, is placed 
on a support or working surface 2. The plate 1 is 
fixed to this latter by the device of the invention. 

20 This device comprises a plurality of elements 3 

hinged together to form a chain to be arranged as 
close as possible (consistent with the requirements 
of the machining process to which the plate is 
subjected) to the plate edge 5. Specifically, this 

25 chain comprises a head element 3A and a tail 
element 3B to which the said elements 3 are 
connected, each of said elements (3, 3A,. 3B) com- 
prising a body 8 with two opposing faces 9 and 10 
at which suckers 1 1 are provided to cooperate with 

30 the surface 2 and plate 1 respectively. 

More specifically (see Figure 2 which shows a 
portion of the chain 4 of Figure 1, and Figure 3 
which shows a chain 4 of smaller dimensions that 
that shown in Figure 1 ) the head element 3A com- 

35 prises channels 15 and 16 opening at 17 and 18 
into a face 19 which connects together said faces 9 
and 10; each channel 15 and 16 is connected to a 
duct 20 opening into a recess 21 provided in a 
portion 22 about which a sucker 11 is positioned. 

40 At each opening 17 or 18 of each channel 15 and 
16 there is provided within the body 8 of the 
element 3A a cavity 23 of enlarged cross-section 
and preferably with its wall 24 threaded, with which 
there can cooperate a corresponding known thread- 

45 ed insert 25 (see Figure 2) connected to a respec- 
tive pipe 27 (or pneumatic connection member) to 
be connected in any known manner to a usual 
hose 28 (see Figure 1) connected to a known 
vacuum generator (not shown). 

50 The body 8 of the element 3A under examina- 

tion comprises a projection 30 extending from that 
face 31 opposite said face 19. In this projection 
there is a through hole 32 housing a pin 33 which 
projects from said hole at its opposing ends 34. 

55 These ends are inserted into coaxial holes 35 pro- 
vided in parallel opposing arms 36 of the body of 
an element 3, this element being hence associated 
with the head element 3A via the pin 33. 
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The channels 15 and 16 of this latter element 
3A reach the hole 32, so connecting it to said 
openings 17 and 18 and consequently to the hoses 
28 connected to the vacuum generator. 

As stated, the pin 33 constrains the element 3A 
to the element 3, which is hence hinged to the 
former about said pin. The outer lateral surface of 
this latter comprises a plurality of annular grooves 
39 containing seal elements 40, for example O- 
rings. The pin 33 internally comprises first ducts 41 
and 42 arranged to cooperate with the channels 15 
and 16 respectively and positioned axially to them, 
and second ducts 43 and 44 which are perpendicu- 
lar to the first ducts 41 and 42 and extend from 
them to open at opposite ends 45 and 46 of the pin 
33; these second ducts each open into a recess 47 
provided in a portion 48 of the face 9 and 10 of the 
element 3 about which a corresponding sucker 1 1 
is positioned. 

The first ducts 41 and 42 are closed at one 
end by usual plugs 49. 

The pin 33 is secured to the element 3 by at 
least one known locking member 50 (such as a 
split ring) inserted into an annular groove 51 pro- 
vided in a pin portion lying within said recess 47. 

From the base 47A of each recess 47 there 
extends a duct 55 terminating in a corresponding 
channel 56, 57 provided in a portion 58 extending 
from that face 59 of the body 8 of the element 3 
which connects together the faces 9 and 10 of said 
body. In this portion there is provided a through 
hole 60 carrying a pin 61 identical to said pin 33 
and hence not further described. In a manner iden- 
tical to that already described, by means of this pin 
a further element 3 identical to the already de- 
scribed element 3 is connected to this latter. In this 
manner a plurality of elements 3 are associated 
with each other to form the said chain 4. 

At the termination of the chain or chain portion 
4 (as shown in Figure 3), the element 3 is con- 
nected to the tail element 3B by means of a pin 
(again indicated by 61 in Figure 3) identical to the 
described pin 33. The opposing ends 34 of this pin 
are inserted into through holes 70 provided in par- 
allel overlying arms 71 and 72 of the body 8 of the 
element 3B, the pin being secured to this latter by 
rings 50 as already described. 

Specifically, the element 3B comprises a sub- 
stantially C-shaped body without internal channels. 
In this respect, the ducts 43 and 44 of the pin 61 
connect recesses 73, provided in- portions 74 about 
which the suckers 11 are positioned, to the ducts 
56 and 57 of the element 3 with which the element 
3B is associated. In this manner the suckers 1 1 of 
the tail element are able to operate on the plate 1 
and on the surface 2 in the same manner as the 
suckers of every other component of the chain 4. 
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It will now be assumed that a glass plate 1 is to 
be fixed to the surface 2 to enable it to be machin- 
ed, for example chamfered. 

To achieve this the chain 4 of elements 3, 3A 
5 and 3B is firstly arranged on tile surface 2 below 
the plate 1, positioning the elements as close as 
possible to the edge 5 of said plate, for example to 
prevent any bending forces arising on the plate 
while a usual chamfering tool is operating on it. 
10 Having done this and connected the hoses 28 

to the vacuum generator, air is drawn from the 
channels 15 and 16 of the head element 3A, hence 
causing all the suckers 1 1 of the chain 4 to adhere 
to the plate 1 and surface 2, so fixing these latter 
16 together. 

More specifically, analyzing the adhesion of the 
suckers 1 1 to the plate 1 (the suckers 1 1 adhere to 
the surface 2 in an identical manner), the vacuum 
generator draws air from the channel 15 and duct 
20 20 of the body 8 of the element 3A. Likewise, air is 
drawn from the first duct 14 and second duct 43 of 
the pin 33 of the (intermediate) element 3 asso- 
ciated with the head element 3A; in this manner air 
is drawn from the recess 47 of the portion 48 of 
25 this element about which the sucker 11 is posi- 
tioned to cooperate with the plate 1. This sucker 
adheres to the glass. The same occurs in every 
other element 3 of the chain. 

With reference to Figure 3, the sequence in 
30 which air is drawn from the suckers of the ele- 
ments 3 and 3B connected to the aforesaid ele- 
ment 3 is as follows: because of the connection 
between the recess 73 of the tail element 3B and 
the recess 47 of the element connected to the 
35 head element 3A via the duct 55, the channel 56 of 
this element 3, the ducts 41 and 43 of the pin 61 
connecting together the two similar elements 3, the 
channels and ducts 55 and 56 of the element 
associated with the tail element 3B and the ducts 
40 of the pin 61 which connect the elements 3 and 3B 
together, the air present in the recess 73 of this 
latter passes through the pin 61 connecting the 
elements 3B and 3 together, and through the ele- 
ments 3, to be then drawn through the hose 28 
45 connected to the head element 3A. In this manner 
vacuum is applied to each sucker cooperating with 
the plate 1 and likewise to the suckers cooperating 
with the surface 2. Hence the plate and surface are 
fixed together but spaced apart by an extent suffi- 
50 cient to allow the chamfering tool to operate with- 
out problems. 

The parts are released by allowing air to pene- 
trate into said ducts and channels in known man- 
ner. 

55 The chain 4 can be made of the required size 

by varying the number of elements 3 connected 
between the head and tail elements. A plate 1 can 
obviously be fixed to the surface 2 by using a 

3 
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plurality of pairs of elements 3A and 3B alone, 
connected to one or more vacuum generators. 

One embodiment of the invention has been 
described. Other embodiments are possible which 
fall within the scope of the present document. 

Claims 

1. A device for fixing and maintaining a shape- 
able glass plate in position during its machin- 
ing, said plate being placed on a support sur- 
face and preferably maintained spaced there- 
from to allow a usual operating tool to move 
and act thereon, for example during a chamfer- 
ing process, characterised by comprising a 
plurality of suckers (11) associated with at 
least two mutually independent consecutive 
support elements (3, 3A, 3B) interposed be- 
tween the plate (1) and the support surface (2), 
said suckers (11) being associated with oppos- 
ing faces (9, 10) of each element (3, 3A, 3B) 
so as to cooperate with the plate (1) and 
surface (2) respectively, said elements (3, 3A, 
3B) being consecutively constrained directly to 
each other but movable relative to each other 
and comprising air passage conduits (15, 16, 
20, 55, 56) which, by drawing said air from one 
element to another consecutive adjacent ele- 
ment by suction applied to an opening (17, 18) 
at which at least one of said conduits opens to 
the outside of one of said elements (3, 3A, 
3B), removes air from all the suckers (11) to 
constrain them to the plate (1) and support 
surface (2), so fixing these latter together. 

2. A device as claimed in claim 1, characterised 
by comprising means (33, 61) for mechanically 
and pneumatically connecting adjacently con- 
secutive elements (3, 3A, 3B) together. 

3. A device as claimed in claim 1, characterised 
by comprising at least one head element (3A) 
provided with channels (15, 16) opening (at 17, 
18) into one face (19) of the body (8) of said 
element, said face connecting together the 
faces (9, 10) with which the suckers (11) are 
associated, said channels (15, 16) being con- 
nected, via respective ducts (20), to the suck- 
ers (11) and to the means (33) for connecting 
to the consecutive adjacent element, said head 
element (3A) being connected at least to a 
usual vacuum generator. 

4. A device as claimed in claim 1, characterised 
by comprising a tail element (3B) with a sub- 
stantially C-shaped body (8) comprising over- 
lying parallel arms (71, 72) in which coaxial 
through holes (70) are provided to open into 



the opposing faces (9, 10) in correspondence 
with the suckers (11) present thereat. 

5. A device as claimed in the preceding claims, 
5 characterised in that the element preceding the 

tail element (3B) comprises a body (8) pro- 
vided with a projecting part (58) to be inserted 
between the parallel arms (71, 72) of the tail 
element (3B), said projecting part (58) com- 
10 prising a through hole (60) to be positioned 

coaxial to the holes (70) provided in said arms 
so as to define a seat for the mechanical and 
pneumatic connection means (33, 61). 

75 6. A device as claimed in claim 2, characterised 
in that the mechanical and pneumatic connec- 
tion means (33, 61 ) between the adjacent con- 
secutive elements (3, 3A, 3B) comprise at least 
one body provided with ducts (41, 43) ar- 

20 ranged to connect the conduits (15, 16; 56, 57) 

of the preceding element to the suckers (1 1 ) of 
the next element. 

7. A device as claimed in claim 6, characterised 
25 in that the connection means (33, 61) have an 

outer lateral surface comprising a plurality of 
annular recesses (39) housing seal elements 
(40). 

30 8. A device as claimed in claim 6, characterised 
in that the connection means (33, 61) comprise 
first ducts (41, 42) and second ducts (43, 44) 
arranged at an angle to each other, the second 
ducts being able to be operationally connected 

35 to the suckers (11) of the next element and the 

first ducts opening into the outer lateral surface 
of said means and able to cooperate with the 
conduits (15, 16; 56, 57) of the preceding 
element. 

40 

9. A device as claimed in claim 3, characterised 
in that the head element (3A) comprises a 
projecting portion (30) to be inserted between 
the arms (36) of the adjacent consecutive ele- 

45 ment, said portion comprising a through hole 

to receive the connection means (33). 

10. A device as claimed in claim 3, characterised 
in that with the openings (17, 18) of the chan- 

50 nels <15, 16) of the head element (3A) there 

are associated members (27) for connecting 
said element to usual hoses connected to the 
vacuum generator. 

55 11. A device as claimed in claims 1, 3 and 4, 
characterised in that between the head ele- 
ment (3A) and the tail element (3B) there is at 
least one intermediate element (3) provided 
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with overlying parallel arms (36) receiving the 
projection (30) of the head element (3A), and 
with a projecting portion (58) to be received 
between the overlying parallel arms (71, 72) of 
the tail element, said arms (36) and projecting 5 
portion (58) of the intermediate element (3) 
comprising through holes (35, 66) to receive 
the mechanical and pneumatic connection 
means (33, 61), the holes (35) present in said 
arms (36) opening in correspondence with the 10 
suckers (11) on the opposing faces (9, 10) of 
the body (8) of said intermediate element. 

12. A device as claimed in claim 11, characterised 

in that within the intermediate element there 75 
are provided ducts (56, 57) connected via 
channels (55) to the suckers (11) and opening 
into the through hole (60) provided in the pro- 
jecting part (58) of said element. 

20 

13. A device as claimed in claims 1 and 11, 
characterised by comprising a plurality of inter- 
mediate elements (3) arranged consecutively 
in succession between the head element (3A) 

and the tail element (3B), and associated with 25 
each other by the mechanical and pneumatic 
connection means (33, 60), said elements (3, 
3A, 3B) defining a chain (4). 

14. A device as claimed in claim 1 or 13, charac- 30 
terised in that each element (3, 3A, 3B) of the 
succession of elements is hinged to the next 
element by the mechanical and pneumatic 
connection means. 

35 
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